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(54) SEMICONDUCTOR PACKAGE AND ITS 
MANUFACTURE 

(57) Abstract: 

PURPOSE: To reduce the mounting area for placing MB 
of a semiconductor PKG and increase the number of 
terminals for external connections. 

CONSTITUTION: An IC chip 1 is placed on an FPC 2 
attached with solder balls 6 through a bump 4. Next, the 
FPC 2 is folded and bent and adhered to the outer 
periphery of the IC chip 1 with an adhesive sheet 7, a 
resin 1 1 is poured to these gaps and cured to make a 
semiconductor PKG. Therefore, after sealing with the 
resin, a frame for stopping the flow of the resin is not 
necessary, thereby reducing the cost. Warping of PKG 
after sealing the resin is small and thus defective 
opening when placing MB can be eliminated. Solder balls 
6 can be placed in a form of area on FPC above the lower 
surface of the IC chip 1 by which the number of 
terminals can be increased. 



z FPC 




COPYRIGHT: (C)1996,JPO 



<19>0*BHMW? (J P) (12) & M ^ ^ & ^ (A) 



(n)*HfttiK&w#^ 
#$§^8- 97312 

(43)&BBB 8 ¥0996) 4 3 12 H 



(51) IntCl." 
H01L 23/02 
21/60 
23/12 
23/28 



B 

3 2 1 E 



F I 



Z 6921 -4E 



HO 1L 23/ 12 F 
* 7 OL (£ 7 JO «IHK«< 



(21) fflRS^ !ft8¥6 - 226416 

(22) ttilBB ¥/£6 *f(1994) 9 S21 B 



(54) *Mw^^^-y*±awE-©iBa«ft 

(57) mm] 

W:-;U6l:ICf77'l©T®±roFPC±i:x!) 



(7DHJKA 000004237 

(72)52K« *tt «- 

jfd0tSBt&£ETB7#l^ B#«£tf* 

(72)f29i# * 

(74)ttSA #s± ** ** <^ 2 *> 



4 9 11 



2 FPC 




(2) 



mffl¥8-9 7 3 12 



[flf#Jg 1 ] ±ffi^**<0^ y ?<Ds< y K (3a) 

Ktt&ftfc****?'?' (i) fc. ^^'^ 

(1) <©/>£< irfc-tffi. HMffi&tfTffiro-tt&W^ 

(1) ro^tftoTjfOfttf fe^ia^^ 
y7'0±ffi*«5«»l-WIB^y^^5' K (3 a) (C 
««Wt««E*^fc±ffi«> /< 5' K Ob) VWLrthhM 
(1) oTBtB5»^W° B,::Bl1 
R±ffi©/-«yK (3b) K:««WeSSRSixfcTffio^ 

y K (3c) A*S2tt U^V-^T- y V b* 

(2) i:, WSBTffiro^yK (3 c) ±tc!2tt^fcT 
jfi©/^ (6) t^tf^ir^r^t^^^^^ 

yvhtR (2) wftliiroffitctatf btx., fy^f' f 
(3 a) ^zwirtbftt^-y^'^y (4) *s«na± 

I^,F (3b) KSSRSft, <*> ® 

itmmm (H) *^*S4xfcCfcSr««4:-*-5«*« 

[ W 3^jj 3 ] >" b« (2) <n?--y? 

<o"s<-yV (3 a) fctffc-fSW^K^Ktt -HE 
fl/<yK (3 b) «ffi|E7^^->^^^^« (2)^ 
<ntma>mz.nVbiyMB 1 f?'7 0 >' < ? ]t (3a) fctfI 
BiiO/^yK (3b) bit**? 4**7 4* (1 

[ii*S4] 7v*->^i'^Ki (2) <o*m& 

f-'-y-f (1) ©±S*S 5 

✓<yK (3d) iSKlte>*tfcwtS:««fc-f5»3fe«2 

[ft** 5] 7U*->y/W7*y^h« (6) 
^yT* (1) (D^JleD&tf^Sfca^-t^l&fc-t-S 

if jft^S l ft ^ L 4 !B*W> ^ft^ y >r—'s. 
[»**6] (1) wiffil^^'^ 

; ^!jy« (2) ©ttfsrawfcfcffiifr&fc*^* 

ittJiaWt^T" (l) (D±M\zWMhM^-7 7 
<7V?yK (3 a) J:Of7^V5' (4) StbuE7 U 
*->^yvh« (2) [C^lj-^tLfciffiW^y K 
(3 b) UWB7U*->^7'y (2)^ 

7K-^!l^h« (2) "CWC^^y^ 

(1) 0'><fct)l«i*«^ $e,(cluf57U'^->7' 
yVT-ijyVi (2) cot!lfE±ffico^y K (3 b) tcft« 

(3c) #B« £ tvfcgi5»T-miK*«^^ - y 7° ( 1 ) _W . 

.>y;^i|yFS (2) (c»lte>^fc^feB«E7U* 
i/^!)yhS (2) km-&*mft?--y7 (1) f 



IBRl^^JhfflWaa (11) «:«SLii^HflS**Sw4: 

[if*«7] fifrfyT' (1) <O.LBfc 
,v^y^h« (2) (0*t*£:-rS«6^«:(tB-S-i3*^"C* 

flaiarv^^/i'T'y (2) fcttna^i**^ 

yV (1) o^^c?&o-cef , 5ft^fTB^Il^7w^^y/^7 , 

yyhffi (2) -CfIIS^*^y^ (1) ©'Xfcfcl 
«ffi«r«v\ S5>JcWia7U*^/^y vh« (2) 
rofl©/<y7" (6) SMRfffcTB©'** K (3 c) # 

(1) <D±m\mnhtimti7^^^^v^hm 

(2) (c^ltb^fc^^iiUrgfflUfc^y^^y K 
(3 a) iHtIf27V^-->7'/l'7 P y > b& (2) iCfSlfb 

frtWBTtfi©'-^ K (3 c) »c«*»K:««3*bfc-kiii " 
<0,<yY (3b) t5:*yf-f^^t (16) -ess 

[jg^rofMffl&iftW] 

[0 0 0 1] 

\mm±.<omm9rm ( P 

KG) *Jilf-t<0»5S*ffiKM"*"S« 
[0 0 0 2] 

c^r^yfu ict-^iioiffi^'^' 3ai: 

£$tl 7±ro^y Kl 8 i: I- 7 -< -V 1 6 Sr^^f*^ 

-A- 6 /<yKl8, 19 frx;v-*->\> 1 

3 4^LT1^I«^TV^ (USP5, 2 4 
1,13 3 #fg) . 

[0 0 0 3] Ull 3(4. ftfcrotero^fcfcPKGOWfiB 

BT, lCfy7-l^tt5Sfi2 0©ICf^l 
roJCF<»*#fc trr 2 1 tfKtt t'T 2 1 jffT«>'< 

y K2 2(C*B*'-^6^ltf 5 ^-C^5 (US P 5, 

2 1 6, 2 7 8#&) . 

[0 0 0 4] ^CiOttW^PKGttttPi 
5^4- 3 2 2 5 3l£*$*LfcJ:5fcl C^yT'irPKG 
^Rltittffl^^KiDSEiRS^ rtffiSr I Cf'yT'© 

-CI Cf L y^*.*^^ : t- lfc ^ ;f^ofc,t,<75:6ifo;5 ' , 
[0 0 0 5] USP 5, 2 2 9, 9 1 6 \Zii. B 

1 4~®1 61C^£51CFPK (7^-^^ 

fc«igco^ff^y^— ^ s ^^$n-CV^o 01 4ic 
iavN-C, I C^yT-l^tS, -fflliB&VJEffil-fBo-C 
FPC12 0«*f^, iC^yT'iroajffi&^-fflS 
ffi(C(4Sl 2 6, 1 2 4aqg*£*u »B5^»4*«« ro 



(3) 



ij#08¥8 - 9 7 3 1 2 



«1 2 2*S85»*tb, C*v&«)*1 2 6, 1 2 4, 1 2 
2fcFPC12 0as«j»3*l-C^5. ICf^li® 
/■ty K3 attFPCl 2 01^? Kl 2 8 iZ U J ir 1 
F PC 1 2 0^1 2 4©E*M»HC«tf 
fe*tfcy<Wl 3 2k/<?Kl 28A5FPC1 2 0±© 
EJgll 3 0-CSE«*lX-CV^5. -ro^#PKGtt3SC-C 
fc«tMB^f$iT, /<y^l3 2lCi!)MB±ro 
KldSSKSnS. Bl5«^PKG»TABa 
{Sfcl^tFPCl 2 0±©K*1 3 0*»6ffi**H*i 
U— Kl 3 3 & I Cfy^'^y ^ 3 a(cB*$-t*rfc 
t,0-e*5. 0 1 6 ©*i*{*P KGliF P C 1 2 0 
y^l62tICf^l«««» FPC12 

ySB©«1 2 4, 1 2 2(c«*$-frfctro-C$>5o 
[0 0 0 6] 

KBKis»RLJ:5 fc-rSRHl Hi 2*rtf4Eli 3ic 
vtK^^PKG 1 *' PKGSffiir, 20«)I 
C^5'7'l^>Jlia(C^->' K 1 8 J ?Xfl'— *-A-l 3 £13: 
(t5PKGS«17, 2 0roW s ICf^U^ 

fc, PKGM17, 2 0±fcitJtJB*fJ»l 

[0 0 0 7] £ fete, tttlfil 1 SrSSL-^A/fc-mw^^T 
B*<0«Mi«b*«>B. PKGltH, 2 0i#JBll© 
iRtt<0«tJ: 9 PKGafeKfcS U MB»tSf 

[0 0 0 8] ^l:, USP 5, 2 2 9, 9 1 6 icgf!^ 

u fpc i 2 o©i cfy^i roiaffico^^SBS 
ttfflroiB^-cfcs^^i 3 2*ss»rc^sa*, 

[0 0 0 9] 

14, ±S\cWk<0^v^^<'yV (3 a) tfKtt&Jtfc 
^f 7 y (i) t. (i) 

(i) roacfto-cWDftff feftflWE^SM^y^-k 
ffifc«5»»KME^3':7'<*v<3'K (3 a) ^m*«J^ 

8«iS^fc±ffiro^yK Ob) a*»ttfcftflne¥*tt 

(i) (OTBSra^SS^^HW^ffi^Bueiffi^ 
/<yK (3 b) \zn%ft\zmm£frtzTm<n'<-y K (3 
c) /SSsgll-btifc^u^^^^y ^ (2) 
ffiTB^y K.(3 . c .)_±lvKlte>*tfcTffiro^vy 

(6) tSr-ttfw irfc^TV^. 

[0 0 1 0] jfcSSHro^ttPKGtt:. 

(3 b) #7 is*-y7/vy'V >- MS (2) ©rt«<OffiK: 



KttfctU fy^VK (3a) ll^lt^Jlfcfy 
^©/^T- (4) as«ME±iB«0/<y K Ob) (C«tt$ 

n. (i) w±®ituis7^=¥->7'/u7'y 

vV« (2) toia«»c*tJtffl»J!i (id #as«s*t 

[ooii] *«w.<o*»*PKGt±, 7^^->y^y 

yvh& (2) cfy^yK (3 a) tc*tJ&-t-5& 
ISO^'/I-' (3 b) ttSWS^* 

->y/w^y (2) co^ffiijcofsictait^ixHijia^y 

ycO/^-yK (3 a) i: (WfE-hffitfV* ^ K (3 b) 
v^v^PW-V (16) -c«M$ttfcii:?:#mti- 

5. 

[0 0 12] *3B^©i|ti»*PKGt4, y^*^^? 

y x h«©i|fc*#f-y :/©±ffi&«5ffl#»*W ( 0»^ :: 
[0 0 13] *36W«)iNlflEPKG©»Jt**tt, 

«:f^ (l) oJ:B:7U*^r/l>« (2) 

7 s (1) <D±M\Z%!l\?htl1t3' , y'7'<D' < iy K (3 a) _t 

©?-y (4) $rBufB7 ys**yf fr-f y ^ W* 

(2) fcKtt&i'Lfc-hB©'** K ( 3b > bu 

E7i'* , /5 r A'? p y ybS (2) ^luis^fr^-y^ 

(1) O^C»oT!ff'9*tfT|tJia7Udr->7'/^^ 
b* (2) T'HulE^^y^ (1) f'XHlWB 

&3v\ £p>tcfj?iie:7i^>^A'7°i>^M£ ( 2 > 

|E±Bro/<yK (3 b) tc««W(cSy«**vTffi©^^ 
7 s (6) ^ItfdTffi^^y K (3 c) #BEa£frfc£P 
^-CUME*****?' (1) WX^-SM 
«3&#u:«»U Bl5lS7 1/^v-7'yW7*y v h« (2) 
\Z.Wtbtlti-Kfrbmi7 ^'Sf^y ^ I** (2) 

kffit&^mft^-y? (i) t©IW*Ki»Jtffi«M < x 

[0 0 14] #»W© i l 6 W#PKG©»3fcfrjS«. 

K-ryf (i) oiSC?^^^ 1 '* (2) 

^!)^HR (2) SrffJfaW^S'T' (i) <Of«Ki» 
o"C3fDatfTlME7U*f5'^ I '7'y (2) " eW 

!e ^f. 7 7' (l) ©'X 1 1 i«an*«v\ £^> 13 
iufB7u^->y^^y vns (2) ©ti^^^ 

(6) fcRJtfcTffiro^y K (3 c) *sE«S*vfc«5» 

-C-mlffi^^y^ (1) 

5i#ic^*u, mm^m^yy (D ©±ffi^Kft 
v-y^^y^i-ffi (2) icsitbtuWiaTB^'-'y k 

(3 c) c**e«Jl-««$nfc±B<o^y K (3 b) i 
^yf-f^^t (16) T-SStSi bZW&t 



(4) 



mmW- 8- 9 7 3 1 2 



[0 0 15] 

[0016] 11 1 tottm 5 f±-t*veh,#»0J<O-£* 

0ij©WrEBI*J.fctf«»0» B2I4Bi4'»fpc2©« 
[0 0 17] inofn^-icf^i^B^ 

103±iB»CFPC2©f*«Srffi«'S-*>*l-"^**' w 

%%WLtf\nmLr'<^y4\zFPC2<Ds<? K3 b 

FPC2tffDlii(f-CICf^l»±ai. 
flSEJs ■fctfTffifc F P C 2 T-Sv\ I* 7 

[0 0 18] FPC2ll-ff^ ! 5 0nmgIW#H 
Klfcttiti^^T/VR^ 5rt)ft(f5ltI^FPC2 
iiH 2 K^-T i 5 I 1 CD±B (c»^-rs 

4 iZZfcSBfcL-C I C^y7 , l<O4o<0«ififc 

-C I C^y7*l»Tifi*»««"?4»WLfc^«0« 
IfiK^-t-SSC^Stt^^ St'9ftlffcFPC2T-I 
Cf- y7*l ©Btf^V«iBSr«5 ~ 4:^*5. FPC 
2 <D*MW<0ffi<o»r 9 S ictti* 1 0 a^J&Ktt &ftTV * 
5 0 ffH 0(iFPC2«Off$>6 5 5 0 m m 4: 1"ixt*'te 5 ~ 
/opmiU U--f-e-At'FPC2ff)*®^ 
LT^jS-TStK F P C 2 ©MC^l^lf U#lttl 
j&-f£o Jtl0*FPC2O^(ll33J:t5f*J««>i^ 
EI^K|-J-CtiV x . F P C 2 ©rtflBiO^ffi 

[0 0 19] $ <bt-F PC 2Kf4, ^ftrtiliJ^ffitO I C 

<o±ffitc»«-*-5«*»^** ro/< y K 3 b #R 

(-^fcro^-y K3 c^it^tt, *fJ&-f K3 bS. 

^3 c^sa^^->8S.^^/^-^-^ 

Cfy7'llrFPC2tiofc^PKGO)itil:fi 
I cf-^ltfV-y K3 alC«ftWK«JR3ftfc*H# 

[0 0 2 0] FPC 2\z¥m#— ^6 5rff^1"5*'i£ 
ti, /< y K3 cCS n/Pb*ft^y-^ffl^ I" 
5r 1 5 0 y mff ©^ ^/^^^ ?rffiv^i^ L< 
Iifig2 3 0t-C!)7n-Srm\ ^B*»»L-C^y 

K3 cl^*ffl*'-^6^M1-S 0 ¥ffl#-A'6<Oi«£ 
SrSK-rSStett. Sn/Pb*!*^-^©^ 

o tc s n i p bttas 9/ 1 roa&ia-eStts^rfi&ffl^ 

5, Al, Cu«©»«t*(w«ix. a»o¥B» 



3 clctifo^^U^^yy^^Sr^Lt^*, ^<£>& 
^S4-f5Ci:-C*FPC2ro/-«-y K3 c±ic¥ffi#— 

6 4^1-5. *®#-»%'*-y h'n+m-t* o. 

6~1. 5ramtfct), ^Ofyf 111 mm, 1. 27 
-^6©t-fX|i4 0. 6~*1. 5 mmtfo C, MB 

t^*** p k g zmmi>tz'&\zmnxm}-t-z>tf » *ft 

[0021] ftis, ::ticf^i 05 a* y K 3 a (C 

Au, Cu*fc»Wtfc5, /<V7*4Sr«5* 

5 te, Au^y^roi^ii- Ag^-^FtL 
<ttSn/AgtbiS96. 5/3. 5ro^EH^-*K 
ifclJC u^y/rol^S u/P b^la^B^, t> L 
<ttfr1EroSn/Ag*BS:fflv^. **s, ^ES^T* 

[0 0 2 2] ICf-^l^FPC2T«ofctCFP 
C2»C»ttfc*Vfc , *9* 1 & I C^y7*l<73±ffitFPC 

2 irwrWK(-^^ :3 ^>*t>b<ttvy =« 1 

^T?«^J 1 2 Ot"? 1 ^FWCfoSo 
[0 0 2 3] **3, /^^©ftfrOfc^K/F-f-** 

FPC 2 fc**««Jfc«*Ei"*-fc d«>» 

ItfcF PC 2^l\ ICfy^lOiitFP 02 * 
gjjfV- !» 7 -CSMfcl-*. K3 bSrFP 

C 2 05^fl!|iOail=»«fC*5#". I Cf^l^y ^ 
a tFPC2±©/^ K3 b t !7 -f -V 1 6&#^ 

[0024] mQ\^wn<r>^h\z.<^<r>'mmm^^^ 

FPC2©Ifiat*J)5 (^3b, 3c?lifKt 
C2tt82C*LfcFPC20ICf7^10TSS:4 

V^»*fC. H17ttl2l6WFPC2 StEV^**^*' 
^— ;?*>j£E0-?*> 9 . jgffi<D**i-E^^FPC2 

iji^^ p K G t M B <D&8t&& % ft -t $ * 5 - ^ t 

[0 0 2 5] El8(i*^PJw$e 5 trftiiw^ig^J(-ffl ( ' N ^ 
FPC2©aS!a-e. -WF PC 2(4 I cfy^i®-t 
EiJj;t/*t^i--52fi>]ffi^*f^-r5^^^ibt/l-- <7)2 



(5) 



|3£8 - 9 7 3 1 2 



[0 0 2 61 B9tt**Wro*fcl-te w ** Wc ' av '* 
FPC205«BIB^ -flFPC2tlICf^l©i 

5 = A »rofc£ro««- «: »v * * • 

[0 0 2 7] BlOttWSflOS&Ctt^WCffl^ 
5FPC2roIW. iCFPCBICfyT'lCJ: 

5 KB 2 (C^ UfcF P C 2 * - * Id «fc 

Q j|65»ffPKG«3fi«)fc«>»X*33±tJtSf»*«rffl*^ 

[ 0 0 2 8 ] IH 1 1 tt#*Wro£ ^^i» CMB 
1 5fc2S£Lfc:|KI»ft*1"WrSiB-C*>*. 
F PC 2ro±fflro*MB!l<£ , ®^V" ? y K3 d&^tt. 
K3 difc^VT^fcJBjfcL-C^S. K3 bttfcWfc 
y K 3 c *fctt'<y K3dCFPC2 ±roIS&£. 
Ot^/w-^-zHwiBSaRSn-cv^. MB 1 
btvfc^y K3 f K3 c±»'<^6 

•rSCtlCiD I C9 L y7'l*rt*-*"* i ' &i *# PKG * 

P C 2 3 fctttt. F P C 2 3 fcKttfc'* y K 3 e y 
K3 d_hro/<:'7'6fc»ltt*ttU MB 1 5Kttltfc^ 
? K3g ±.<D'<*7 6 Sr F P C 2 3 y K 3 h 

K 3 e tt^-*"*^" K 3 h lcF 

PC2 3©E»fc£9S5«£n-CV^. 

y K3cOW/<y K3 d*K«-5ii:fcJ:9. Hi 

(Dnrnm*. v t> * e>i-#< ro^asa^©******** 

J-U3 g ±ro/<^6^it-flc, /<y H3d^y K 

3 g t wmn-tz - £ *>we*> 

[0 0 2 9] 

y ^cm%m^mm ^fpc^*)* tr^w*^ y 

gc L "C Lfc © * * T^tt-lt L It t © £ 9 
MB ^©«MR«r^43V^-C*!Siiia* s ^*< ***** 

[0 0 3 0] ^^i^^^fc^Ti© 
/<y7 - £ ^igft/N y v?© Tffi fclMft-Cfc < ffi#ro*5 
BlCiBit"C-#x U S P 5 , 2 2 9, 9 1 6td^fc 
t ro H *) # < ©*»»«ffl*H L *Ktt 5 :iiSTS5< 

[o o 3 i ] »Jii*tJti-5»^-eb. «MBroac*i. 

[0 0 3 2] £<bl- J»SC»i-5«#©*** s ^*^ 



AS/h S<45,MB *~ro«*B#U::i8tt 5MB±0/< y 

[0Eroffi¥4tRW] 

[Hi] *jfiWro-H*Wroip'i|fflcpKGroWriaiBI"e*> 

4, 

[0 2] ilipCFPC 2ro*SM0"C*fc5o 

[03] gl l c^r**«'J©»36****"*" fcli><0 1 c 
<d isic FPC2S:ft>) ttitfctt*roWfBB-e 

*B4i *%^ro^ro*JS^©**frP KGW ^ siaT * 

[0 5] ^Hc^i-^lS^JrojEBBl^fc*. 
[0 6] *5SWrose>^tero3ia6Wroi|fei»flEPKGtcffl 
l,>f,H5FPC2©ISglt'fc5. 
[0 7] g 6 F P C 2 tSV^***P KGOU 

ffi0-?fo5, 

[08] ^sro^feKHIferoSiltiWro^ffPKGCffl 

V>f 3 }l5FPC2(Dll0tfc5 ( 

[0 9] **wro3&fctero2S*W»¥*fc pKGtffl 

V^ibftSF PC 2COgM0-C$>5, 
[010] W«3 * (=ffi<O^Jfi««? *3W* P K G 

fv^WF PC 2ro®M0t*£>3° 

[011] «8?ljro3fefctero^«ro¥i**PKG«: 
MB l 5fcfc9ttttfc#1»©WfBnB-Ck5. 

[012] fl65|Ero^ft:PKGroffl5»WrKB-CfcS. 

[013] ft#rotero¥S*{*:PKGro»#»ra6B-e*> 

[0141 «©^l:ftro^PKG©Wtfo 

[0161 ttfcroSbfctero^frPKGroWrffiB-cfc 

[fj-g-rotilHl 

1 I Cf s'7' 

2 FPC 
3a~3h 

5 «mtt%lH 
6 

7 «* 

8 y 

9 ®m&±%x 

10 tfrflftttfflSS 

1 1 itihfflwag 

1 2 H 
1 3 ^;v— /W 

1 4 «*uh«>;fl# 

15 MB 
16 




mioi [mi 4] 





(51) int. ci. 6 mm%- Jrftg3#-5§- FI 

H 0 1 L 23/50 R 



